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TITLE: Prospects of developemnt of research reactors 

research reactors 
SOURCE: Moscow. Institut atomnoy energii. Doklady,’ no. 986, 1965. Perspektivy | 
| ravitiya issledovatel'skikh reaktorov, 1-46 _ | 
| TOPIC TAGS: nuclear reactor, research; reactor 
i 


| ABSTRACT: This is a review article showing the most recent trend in the develop- 
i ment of research reactors in the USSR, with special attention to comparison with 
| the counterpart reactors in the US. The loop-type Soviet 50 MW SM reactor, re- 


i elsewhere) is described in sone detail und it is pointed out that claims made by 
| American researchers (T. Auerbach et al, » Paper 424, Second Geneva Conference, 

- 1958) that reactors of this type offer no advantages over thermal-neutron reactors | 

; have not been borne out, and some American reactors (HFBR, HFIR, and AARR) were 

, later developed as a result of the success of the SM-2 reactor. The beamtype 
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reactor discussed is the MIF-type, developed at the Kurchatov Atomic Energy Insti- 
; tute. This reactor, with maximum thermal-neutron flux 5.5 x 10}* neut/cnfsec is 
{ compared with the HFBR reactor with respect to a large number of parameters. Al- 


. though the HFBR is rated 40 MW and the MIF only 20 MW, the maximum thermal-neutron 
; fluxes in the reflector are practically the same. The thermal fluxes of the nev- 
‘trons at the beam output are five times larger in the MIF than in the HFBR, be- 

_ cause of the shorter length and the larger beam diameter. The author also de- 
: Scribes the design of a projected neutsino source based on a special reactor and : 
' discussed in another paper by the author (Third Geneva Conference, Paper 322, 1964). 
_ The projected output is 1.5 x 1075 neutrino/em? in a pulse of 1 sec duration with ; 
a repetition rate of ~10 pulses daily. A 10-fold increase in the output is planned 
. for the future. ‘The author thanks Ya. V. Shevelev, A. S. Kochenov, V. A. Chebo- { 
tarev, and N. I. Jialetin, who contributed much to fie progress of the discussed ; 
“projects. Orig. cirt. has: 17 figures, 2 tablés, and 6 formiaé. 
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' TITLE: Mathematical foundations of mechanics with discontinuous monentum 


| SOURCE: Moscow. Inetitut atomnoy energii. Doklady, IAE-933, 1965. Hatematicheskiye 
osnovaniya mekhaniki razryvnogo impul'sa, 1-80 


TOPIC TAGS: quantum mechanics, statistic mechanics, particle physics, theoretic 
physics 


ABSTRACT: This monograph considers the mathematical foundations of the hypothetical 
nonclassical mechanics of a point. The underlying assumption of the mechanics is the 
following property of the momentum of the particle: the momentum is a continuous 
function of time ard has a first derivative but the second derivative does not exist. 

The first derivative is everywhere discontinuous and therefore Newtonian forces do ew 
not exist. The consequences are discussed by considering infinitesimal time intervals| 
and in terms of a coordinate variable formed by Lebesque integration of the momentum. 

The momentum function is constructed by considering 4 measurable sets of momenta, 
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Hypothesis on the trajectory of a 
t quantum particle. Dokl. 
AN S3SR 153 no, 5:1058~1061 D '63, (MIRA 17:1) 


1. Predstavleno akademikon M. A. Leontovichen, 
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"The Question of Moronsic Psychiatric Evaluation in Cesce of Tick-Borne 
Encephalitis," 0. Ye. Froyerov, Sr Sci Collaborator, Cen Sel Res Inst of Porensic 
Poychiatry ineni Prof Serbakly, 3! pp 

is 


"Hevropatol 1 Patkiiat" Vol IVIII, ¥o 1 : 


Cites tuo exanples of solutions of the problen of persona! responsiblity in eases 
of tick-borne enecphalitis by Inst of Forensic Psychiatry. They are in ocnvority 
with Art If of Pennl Code RSFSR establishing criteria bared on diagnosis of 
destructive tenderules of the disease, depres of nontal disturbanes, presence of 
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1. Beloxusskiy gosudarstvennyy universitet imeni Lenina, 
Predstavileno akademikom AN BSSR V.I. Krylovym, 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413010004-8" 


"APPROVED FOR RELEASE: 06/13/2000 


CIA-RDP86-00513R000413010004-8 


Tarn reee Mame: 


Satkra 


“STE ITE 


Zhur. Uksp. 1 Teore. Fiz. Vol. 5, lo. 10 pp 619-025, 1935, “On the Possibility 
of Applying the Thomas-Fermi Method 6 the Problem of Metallic Cohesion" (Moscow Stote 
University, Department of Physics). 


"The presert work shows in a purely snalytical way the energy of the crystal 
calculated on the basis of the Thomas-Fermi method, when expressed as a function of 
the interatomic distance, has no minima. This confirms the results of the numerical 
caleulation of the erergy curve, carried out independently of this work by Slater 

nd Krutter, who, in spite of careful plotting of the curve, failed to reveal any 
minima. It means that the Thomas-Fermi method cannot explain the stability of the 
erystal lattices." 
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Zhur. Ekspa i Teoret. Fiz. Vol. 5, No. 10 pp 926-031, 1935,"Sonme Relations Con- 
cerning Atomic Crystal Lattices" (Moscow State University, Department of Physics) 


"A conception of the metallic crystal as a space lattice forned by the ions 
with the interionic space filled with free electron &as, ond division of the crystal' 
into the Wigner and Seitz sphericalllysynmetrical cells, permits a determination of 
the value of the interatomic space corresponding to the stuvel state of the crystal, 
and affords a means of expressing it 08 o function of the valency of the elemiut, 

In this way determinations are made of the dependence on the valency of (s) atomic 
volume and Lother Meyer's atomic volune curve, and (b) the energy of ionization 
required to deprive the atom of o911 its valeny electrons. The results are in good 


agreenent with experimental data." 
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Seerjetunion, 8. 4. pp. 416-424, 


1095. “TR Higiih=The present work shows in a parely analytical way 
that the energy of the crystal calculated oa the basis of the Thomas-Fermi 
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ting of the curve, failed to reveal any rainima. 

It means that the Thomas-Fermi method cannot explaitt the stability of 
the crystal lattice, (See preceding Abstract.) 
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Dokl. AR USSR Vol. 23, No8, pp 778-782, 1939, “Ionization of the Atom Due 
to -Decay” (P. N. Lebedev Physical Institute, Academy of Sciences of the USSR Moscow). 


"An interpretation is made of B-decoy in the case where the energy 3s given 
to the core electron. The effect {is an ejection of slow clectrons ond enmission of the 
radiation after the trangition of the core to the normal state. The probability is WZ- . 
The Hamiltonian operator for 3a neg. electron B -decay, using the Fermi method, may 
be split for evaluation of the perturbation in 3 ways. The first und second approximation 
of the matrix elements contain terms ottributable to "direct cellision'and to a 
change in state of the core revealed as ‘adabatic'snrikege and 'shsking' of the core. 
Exeitetions leading to ionizotion of the k-shell calcd. by the method 
of sphericol waves, and then more precisely, show that the excitation due to direct 
collision may be neglected by comparison with ‘shaking! of the core for both slow and fast 
K-particles, and thet the nonrelativistic approximation may be utilized." 


2 
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Jounal of Physics USSR, Vol. 4, pp 423-436, 1941, “Ionization of the stom 
Due tofs-decay," 


"Perturbation of the state of the atomfe core due toP -decay is investigated; 
special attention is paid to the ionization of the K level, Non-relativistic treat. 
ment of the problem for comparotively fastf-praticles yields a formula which is 
confirmed by a more gereral relstivistic treatment. The ot. core suffers the direct 
action of the enitted B-particles, beig of the nature of a Simple collision and after 
the change of the nuclear charge, the at. electrons are in 9 nonstationary state. 
They go over into a stationary state either by ‘adiabatic! shrinkage (or expansion for 


‘nonadisbatic' jump into the free state. The distrubonce of the Core sppesrs to te 
the main cause of ionization." 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413010004-8" 


ELEASE: 06/ 


a 


13/200 


Se Se a 


sad tras 


Journal of Physics USSR Vol. 5, Nos. 2-3 pp 177-163, 1941, "anmnr 
Distribution for the Interaction of Mesons with Iluclel. 


"Influence of nuclear dimensions on the ongular distribution is casidered 
for the processes which include the interaction of mesons with nuclear particles, 
this interaction be:ng either of the Coulomb or of the nuclear type." 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413010004-8" 


"APPROVED FOR RELEASE: 


SREY 


06/13/2000 CIA-RDP86-00513R000413010004-8 


goes 


re raph eas 


FEYUBERG, J". 1. 


"Perturbation of Radio-Wave Fronts Due to Coastal Effect and Propogation 
Over Inhomogeneous Ground," pp 167-176, Iz Ak Nauk SSSR, 1912 


ATIC 126036 
F-7S-81y1-V 


a Bho 
MAF ei wa ie et: 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413010004-8" 


Ta. Ak. Nauk SSSK, Ser. Fiz. Vol. 7- No. 5, pp 167-176, 193, “Perturbance 
(Disturbance) of the Fadio-Wave Front in Propogation Along e Heterogencous Surface 
and Shore Refraction" (Fizicheskii Institut imeni P, N,. Lebvedeva, 

Akademii Nouk SSSR) 
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Jownsl. of Physics (U. 3. S. Re), Vol. &, No. G, pp 317-330, 1gh4, “on the 
Propagation of Radio Waves Along an Imperfect Surfact" (Iebedev Physical Institute, 


AS USSR 


"A method for investigating ground weve propagation aleng an uneven homogeneous 
suxface 1s developed for the case of small gradients and deflections of the surface 
from an averaging plane, assuming the complex dielectric constant to be large. In- 
nonogeneity of the latter quantity must be small within an interval of the order of 
the depth of penetration of the field into the bround. Thus the theory generolizes 
that of Sommerfeld for o plane homegeneous conducting earth, and deals primarily with 
the case of a vertical. dipole placed on the surface of the earth." 


"phe method may be used for investigating locel perturbations, as well as 
for evaluating the fur.ction describing the average attenuation of the field. The 
conclusion is reached that in certain cases the surface may be choeracterized by an 
effective conductivity, which is complex and dependent on wavelength, Formulse for 
varidus limiting cases ore given.” 


"Tt ig shown that for a ‘uniformly and isotropically corrugated inhomogencous 
surface! the attenuaticn function is the some as that of Sommerfeld, substituting 
effective electrical parameters, Propagation olong a surface withvariable electrical 
porometers, (true for o plore surfacc, effective for o corrugated surface) is reduced to 
ar. integral equation im one dimension." 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413010004-8" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413010004- 


Pasulesel ies 


r Gy ERD GSES CAST TB APES CGA | RES ea NS ils 
peer ESEIRT] ECE Sige ES KE aE REED I CE OE Pe rat oa Oe aS | =e 


_ oe 
wt | te ee 
Gm «et she a mo, b a . = 
gt. On vik Leoragas , j ' gaint m 
) + 
' Ryan SuRrACH OY Tur | pan 
: Tourn. of Phys, [of USSIU, ; 
7. oe z 0. AZ _ vor. a, 1044, p. B2 to tn Engin, . , : 
e “gemmary only s-infall in Nos. t-4, dell. de So v: 


PAG, “deg: Sel. de CURSS,. Stele. Physique, ; 


econ ogg *- ; : 7 : 
: Propagation of radio waves along an nnaven 
anid inhotiogenesus surface of the earth fx con. 
sidered. ~ Consideration: af inhomogeneous grout . og 
An carrled out by applying ahd gencraliaing Loonto- : , 
'vich's methor. fe method proposed is valld for 
: the case of saMicicntly small slopes of the torrein., 
1) The sulations thus obtained permit nne to rigorausly * 
. Investigate perturbations of the field duo to focal ‘ 

i Inkemegenciites and also ta study the fold below 
(alana obese unin attath wesiaeaamntansten toate reantemenr ene br cneny-enmeaen Amara 
an. Inhomogeneous and tugged butface, “Tho 

toblem of coastal refractiun fy completely ‘solved 
“on thi work, the formule thas abt*ined can bo 
_** @auily discussed, J¢ ls shown that fot a uniformly ry 
oo 1 itd fsatropically uneven and lahomog neous surface * 
vee taimedric. 3! £66 the earth the weakening functloa colncides with * Sree Toots eases Taste BP rawmiart seman Se eane ees efoan wes oy 

> that of Sommerfeld cumpated for effective electric 

“ patumeters," ra ty leant eae 
toy ai ae oe me vet 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413010004-8" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000413010004-8 


2 Lesa EU Eceseeh RAS (Sas HEMEL Rect (ITS Re seseie 3 LS RE NEE ERR AMR r ea SPasttyt2e, Bos 


Iz. Al. Neuk. SSSR, Ser. Fiz. Vol. 6, No. 3, pp 132-318, lok, " On the 
Effective Path of Fudilo Waves Along the Ground" (Fizicheskii Institut imeni P. Nu. 
Lebedeva, Akademii Nauk SSBR). 
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Journal of Physics USSR, Vol. 9, Ho. 1, pp 1-6, 1045, peg 
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of Redio Waves (Lebedev Physical Institute, AS USSR). 
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Iz. Ak. Mouk SSSR, Scr. Fiz, Vol. 10, No. 2, pp 196-216, 19hG, "On the Castel Effect 
in nadio Direction Iinding (Akademii Nouk SSSR, Wisicheslii Institut Imeni P. i, Lebedeva) 


"Previous iavestigations of the phenomenon are briefly reviewed; it is usual to 
gserite the effect to the difference in the electrical properties of land ond ses and to 
call it ‘coastal rafvaction'. The author suggests thet the actual vertical configuration 
of the coast also affects the propgetion of electromagnetic waves, since it is known, for 
example, that the difference in the electrical constant s of land and sea is greater 
in the cose of a high coast. Accordingly a more general theory is developed in which 
the effect of the boundery line is taken into account and formulae sre derived for differen 
relative nositions of the ohserver ond transaitter. The ccnsieeruble effect of the 
transitionel zone is elso demonstrated. 


"the theory is derived from a general theory of the propagation of radio 
waves along a non-uniform and uneven surface developed by the author elsewhure (1952 of 
1Gh6 and back references). Thot theory was based on on integral equation first solved 
by Grunbérg (3306 of 1944) ond more fully investigated by Fock in Nathematicheski Sbornik, 
1-2 (1944), In the present paper a method is proposed which makes the solution of the 
integral equation unnecessary end the problem is reduced to the evaluation of integrals 
of known functions. This results in o considerable simplification of the necessary 
calculations. 
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Iz. Ak. Nauk SSSR, Ser. Fiz. Vol. 10, No. 2, pp 196-216, 1946," On the Coastal Effect 
in Radio Direction Finding" . 


"Tn Conclusion o brief analysis is made of availoble experimental data, which 
are in comformity with the theory." 
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FEYNBERG, Ye. L. 


"Propagation of Radio Waves along an Irregular Surface: IV. Coastal 
Refraction and Allied Phenomena,” Journal Phys., 10, No. 5, 1946. 


Physics Inst. im. P. N. Lebedev, Dept. Physico-Math. Sci., AS. 
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"on the Nature of Barometric and Temperature Effects of Cosmic Rays Pas 
DOk. AN, 53, No. 5, 1946. 


Physics Inat. im. P. N. Lebedev, Dept. Fhysico-Math. Sci., AS. 
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uSSR/Nuclesr Physics - Cosmic Rays Dec 49 
. Photons { 
of Photons py Primary Protons of Cosmic 
Inst iment Lebedev, Acad 


“generation 
yp. Feynberg, Phys 


Reys," Ye- 
Sei USSR, 6 PP 


"znur Eksper + Teoret Fiz 


Shows the clas 
radiation emitted during pirth 


a charged particle c 
gown to frequencies W such that quant 
gy B of the partici>.- Therefore » 
ariation in 


pA 152trr 


radiation Ww 
(e@/nc)E- In particular, 
to aetermine padiation emitted during scatter- 
, fact nucieons in "intercharge-" In- 
ficient 


goft compone 
from nucleons with energy B eq 
radiation increases logarithmically . 


eV a small fraction of 

each act of the pasic process. 
Discussion of da spheric showers 
shows this to be essential in any explanation 
of formation of showers - 19 Jul 49. 
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"Kyperinents with fast protons and neutrons (EZ 10“ev) (iudley et ol, Piys. Rev., 
75, 351 (1949( stowed the important ¢ part exchange forces must ploy in the intersection 
neutron-proton. Pomeranchuk and Shaushkevich (Doklad Aked. Nauk SSaR €4, hac (1949)) 
potted out that a specific electromognetic radiation, corresponding to the consirerable 
change in electria dipole moment of the system, must result from tic exchanse of cherges. 
We present authors ghov that this specific radiation is not the only pessible outcome 
of the interaction. In general, a eherce excharge between o proten and aneutron 
mar’ modify not only the electric moment of the system, but its magnetic moment as well, 
Since the orfentation of a proton's magnetic mement coineldes wit, the spin. and thot 
of « neutron is opposed to it, it will deperd on the initisl mutual o» fentation of the 

oa ete ree aust take 

Pad 


two spins wether or mot; in tine Pormer case, a -BUPDTSRe HS ory 2 
ace, t is shown tnat th adiation cons odominentiy of his. frequency qn 
lace, It is shown t: tiis radiation consists predominently o 3. frequency quanta 


and is isotropic. It is seen that the analysis of the emitted quanta can furnie: in- 
formation on the choracter of the nuclesr forces present, vis. whether they are forces 
of the usual type (Wigner) , or forces involving churse oxcaenges only (Hciserbers), 
or charge ond spin exchanges (Majorans), or spin exchanges salon: ‘Bartlett)." 
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Dok. Akad. Nauk SSSR, Vol, £0, No, 6, pp 871-874, 1951, "Angle Distribution of 
the nergy of Secondsay Radiation Createq Dy Primary Cosmic Particles" (Fizicheskid 
Institut ineni p, H. Lebedeva, Akademii Nouk S35R), 


"Previous ceasurements have shown that the SccOndary Todiation which is created 
by the rimary Particles basically retains the angular distribution Of the primar; 
Particle, Colens. ore described which make it possible to evaluate the angular distribution 
for the enercy of the secondary radiation with Tespect to tho direction of the primary pory. 
cles, Tne following conclusion ig drawn about the Character Of the angulor distribution: 
the energy, transmitted to the Secondary radlation decreagog Sharply for 8” inerease of 
Over 29-30" 4; the angle between the Secondary ang the primary radiation," 
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USSR/Nuclear Physics - Generation 11 Dec 51 


of Particles 


"Concerning the Generation of Particles During Col- 
lision of Fast Nucleons," Ye. L. Feynberg, »- s. 
Chernavskiy, Phys Inst imeni Lebedev, Acad Sci USSR 


"Dok Ak Nauk SSSR" Vol LXXXT ; No 5, PP 795-198 


The interaction of fast nucleons and mesons Was 
considered in a number of works which employed, 
because of the absence of a theory of elementary 
particles, various semiquant considerations. 
Special interest is shown in Fermi's work (Progress 


210878 


USSR/Nuclear Physics - Generation 11 Dec 52 
of Particles (Contd) 


of Tieoretical Physics, 5, No 4, p 570, 1950), 
certain points of which however seem to be quest ion: 
able. ‘The authors attempt to modify Fermi's scheme 
go that these pointe may be eliminated. Submitted 


by Acad D. V- Bkobel'tsyn 22 Oct 51- 


FEYNBERG, YE. L. 
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USSR/Nuclear Physics - Cosmic rays in meteorology 
Cerd 1/1 Pub. 147-3/16 
Author : Dorman, L. I.; Kuz'min, A. =.; Tyanutova, G. V.; Feynberg, Ye. L.; 

Shafer, Ya. G. ae ee 
Title : Variations in the intensity of cosmic rays and the role of meteorological | 

fector | 
Periodical : kur. eksp. i teor. fiz. 26, 537-544, May 1954 
Abstract : Briefly expound the results of an experimental and theoretical study 


of the influence of meteorological factors on the observed (at sea 
level) intensity of the hard component of cosmic rays. Show that 
knowing the distribution of temperature in the atmosphere above the 
observation point one can allow for the meteorological factors with an 
accurecy up to 0.1 to 0.2% in the intensity of cosmic rays. Here the 
remaining divergence lies within the limits of error of the given 
meveorological sounding. It turns out that the seasonal variations in 
the intensity of the hard component are cue to meteorological factors. 
The daily variations are essentially masked by these factors. 


Submitted ; October 27, 1953 
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"A Jevice for Measuring the Coefficient of Correlation of “tationary Noises", 
Acoustic Institute 


» and Physics Institute imeni P, N. Lebedev; noth of the 
Academy of Sciences USSR 


A report delivered at a conference on Hlectro-acoustics held by the 
Acoustic Commission, the Acoustic Institute of the Acadeny of Yciences, USSR, 
and the Kiev Order of Lenin Lolytechnic Inst., from 1-5 July 1955 in Kiev. 


SO: Sum 728, 28 Nov 1955, 
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’ Ses. Akad. Nauk S33R, po Mirnomu Isnol'zovaniiu Atornot snergii (Zasedoniis 
Ytdceleniia Fiziko-HMathematicheskikh) PP 3-20, 1955, "Multiplicafion of Neutrons in 
Urariun-Graphite Systens,." 


“Tie present paper is a genzral introduction to a group of the three aubsearent 
popers on experimental and, to some degree, theoratical lnvestigotions, The purpose , 
of these investigations was to strdy the physical aspect of neutron multiplication in 
a heterogencous uraniun-graohite System. The experiments led to the necessity of further 
development of the theory of the method as well as of the experimental procedure, 
The reports contain a discription of numerous experiments performed with various 
concentrations of uranium in graphite under various termeruture condtions. The values 
of the thermal neutron utilization constent @ and of the multiplication constant k 
were determined by nessurenents, and the effect of the oir gap and water Jackt around 
the slug was studied. The temperature dependence of @, of the slowing-down probability 
a, of the averagerumber of neutrons emitted by a slug per captured thermal neutron 
(with the multiplication coefficient of fast neutrons taken into account) “1 = vu, a5 a1 
as that of the multiplication constant kav? Q, were determined experimentally, These 
data, together with o detailed anolysis, are given in subsequent reports, The diffusion 
of slow neutrons within a multiplicative system cell was considered in great detail, 
particularly with respect to the difference between the properties of heterogeneous 
and homogeneous systens. This difference is clarified or the basis of the conception 


of the 'path of the first arrival! (1. e., the poth covered by a neutron after 


Cn 
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entering the cadmium energy region before it strikes the slug for the first time). 

The path plays a different port than that between subsequent arrivals. The possibility 
of a 'gap effect' ig pointed out. This effect was subsequently found by effect and 

the predictions of simple theoretical calculations demonstrates the insufficiency of a 
theory neglecting the @ifference tetween the energies of the first arrival neutrons 

and the average neutron energy within the lattice. Various effects due to the water 
Jacket which surrounds the slugs, are considered. In this case the pert pleyed by the 
path of the first oral. must also be particulary considered," 
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30V/103~3-9.3/29 
AUTHORS :Kalinin yy. K, and Feynberg , te. G. 
TItLe Propagation of the tro 

Earth 


C a Non-Uniform Spherical 
Surface (Rasprostraneniye “eMnoy volny nag neodnorodnoy 
Sfericheskoy Poverihnost'yy zemli) 
FSRIODICAL: Radiotekhnika j 


5 elektronita, 1958, Vol oe 
132 (USSR) 


Kr 9, 
For the 


ua Satbisfies: 


1 38 OB 
B, = (0) el {ate a 
TY 


0 H (0) i 
where i 


1 
multiplied by 
irected 


8 the volume inte; 


urface 
ntre of the Marth) Vv is the 
Feen function which be expressed dy Eq.(2) Where @ ig 
fe arc angle of a ereat circle connecting i 
Card 1/4 the wave number, a» is th 


wo Points, 
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be, 3O0V/193-3-9-2/20 
Fropagation of the Ground Wave over a Non-Uniform Spherical Barth 
Surface 


the vertical co-ordinate; the coerficient qo = ia/Ves ’ 
where A = (1/2 ka)i/3 ; On the other hand, Va Z3 a) 


denotes the attenuation function, For the case of Z2=20 , 

the function V can da expressed by Eq.(3), whera w(t) is 
tue Airy function of a complex argument, For this case, the 
boundary conditions are expressed by Yqs.(4), so that Eg is 


in the form of Eq.(5). The solution for HE, is in the form 


of Eq.(6) where W is a Slowly changing attenuation function, 
This can be written in the form of Eq.(5a) or in the form of 
Eq.(7). The integral in Eq.(7) is taken along the great 
circle connecting the points of transmission and reception, 

If the transmission route consists of VW Segments which 

are uniform, Eq.(7) can be written as Eq.(8), where w, is 


the angular length of the bh Segment and q. isa 


parameter describing its Characteristics, For a route 
Card 2/4. 
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Proparsa tion of the Ground Wave over a Non-Uniforn Spaerical Earth 
Surface 


Ba.(23), The Paper contains 5 figures and 8 referencas; 
5 of the references are English and 3 Soviet, 


ASSOCIAP Ion: NII zemnogo magnetizma, ionosfery i Tasprostraneniya 
Padiovoln 4 Fizicheskiy institut im, F, Wy, Lebedeva, AN 
SJSR) The Scientific Research Institute for Barth Magnetism, 
Ionosphere and Radio Wave Propagation and the Physies 
Institute in, P, Ny, Lebedey of the Soviet Acadeny of Sciences) 
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AUTHORS: Sobel'man, I. I., Feynberg, Ye. L. SOV/48~22--6--3/ 28 


ce anice nace tee Beat EEE 


TITLE; The Optical Effects of the Collective Oscillations of Electrons 
in Metals (Opticheakiye effekty kollektiynykh kolebaniy 
elektronov vy metallakh) 


PERIODICAL: Izvestiya Akademii nauk SSSR, Seriya fizicheskaya, 1958, Vol. 22, : 
Nr 6, pp. 654-658 ( UssR) 


ABSTRACT; It may be concluded from results obtained 


Ons of dispersion: 
2 
@? =w 2 +0?) x2, gy 2 _ dtne 
P p m 


where e, m, n denote thg charge, the mass, and the eleotron 
number respectively; <v ~ mean square of the velocity of the 
electrons in the non-exoited Fermi gas, By entering into inter. 
action with individual electrons, the plasmons quickly pass 
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2? The Optical Effects of the Collective Oscillations SOV/1,8-22.6-3/ 28 
of Electrons in Metals 


basis the theory concerning electron losses of plasmons and the 


35e) Light absorption on the plasmon frequency, There arg 43 


ASSOCIATION: Fizicheskiy institut im, P, N. Lebedeva Akademii nauk SSSR 
(Physics Institute imeni P. N. Lebedev AS USSR) 


1. Metals-~Properties 2, Electron gao--Spectra 3, Electron 
gas--Optical effects 4. Rediation—Absorption 5. Mathematios 
-~Applications 6. Perturbation theory 
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AUTHOR: Peyaberg, Ye. I, Doctor of Viysical aad hathen- 30-1-15/39 
atical Scicnces. 


TITLE: Confevence on Coguic Radiation ot Vurenna 
(Konferentsiza pO Kosudieheskin luchan v Varenne). 


SRIODICAL: Vestnik AN S3uR, 1950, Voi. 23, ir 1, py. 65-90 (U532) 


ABSTRACT; The International Union for Physics st the uMssco convency a 
conference on cosmic radiation every second yeser. The confer- 
enee, which took place fron June 21, ~ June 26, 1957, was uttend- 
ed by a Soviet delegation with 5. HN. Vernov aa the head, and 
by i. A. Dobvrotin, CG. 2, Zatuepin, i. Lb. Grigorov, A. Ye, 
Chudakov and Ye, L. Feynbverg. At present the following are the 
main provlem to be dealt with in this field: The investigation 
of the interge tions of particles in the douain of highest 
energies (104 -10 eV), which ara inaccessible for the ac- 
céleration of elenentary particles, and the investigation of 
the problem of the creaticn of cosinic radiation and its be- 
havior in coguic clectronacnetic fields, which ig Closely oon- 
nectec with astrophyyies, An jmportant part was played in thig 
connection by the investigation of the vericticn of intensities 
and of the comzosition of cosnic fadiction, which was also ex- 

Card 1/2 anined by this conference, The investigation of interaction 
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in the domain of highest cnergies is at present carried out 
by two methods: The first consists in the observation of sea- 
arate acty and wiele cascades of intcractions of ionising 
Pawtioles in thick puctoenulsion layers; the sceond methed is 
based upon She investigation of broad atriospheric heavy rains 
cf coguiec rays by complicated 3ystens censisting of several 
thousand counters, which, aaong other things, also contain 
ionization- and Wilson chanvers. In the re,ort delivered by 
soviet scientists the results ovtainud in this field in the 
USSR heave been collected. Ne. L. Grigorov sientioned the first 
results achieved by hin on a device produced by hinself, in 
which ionization chambers and counters are used in combination 
with the technijue of enulsions, The Soviet deieration also 
Subuitted works by G. Be. “hdenov (ecperimental) and G. A. 
kiilekhin, I. Lb. Roceutel'’, D. 3. Cleynavakiy (theoretical), 
a3 well as such by V. L, Ginzburg and I. 3. Shilevakiy. 


Library of Jcengress 
1, Cosmic rays-Conference 2. Ionization 
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56-22-29 ,/54 


a Solid Body 


(iMekotoryye opticheskiye effekty plaziaennykh kolebaniy y 


Zhurnal Eksperinental 'noy i Teoreticheskoy Fizili, 1958, 


free electrons in & solid body collective 


optically 


active (which absorb light and are fluorescent ) and optically 


processes: 1) The 

of a y-quantun. 
ure of the absorption edge. 2) The 
in the inelastic scuttering of a 


With both kinds of vibrations, however 


The authors 


Photon (combination scatterins). 3) The absorption of Light 


vibrations by 


the virtual excitation of one of the inner electrons. All 


AUTHORS: Sobel'aan, I, In, Feynberg, Ye. L, 
TITLE; Some Optical Effects of Plasma Vibrations in 
tverdon tele) 
PERIODICAL; 
Vol 34, Nr 2, pp 494-500 (USSR) 
ABSTRACT: In the plasma of 
vibrations of two different kinds 
inactive vibrations. 
an indirect interaction with light is possible, 
investigate the followin; 
Plasma by the absorption 
importance for the struct 
excitation of a plasnon 
at the frequency of optically inactive plasna 
Card 1/3 
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Some Optical Effects of Plasma Vibrations in a Solid Body 56-2-29/51 


plasma with the inner electrons; the corresponding 
Probabilities are quite considerable, For the seke of safety 
it is assumed here that the inner electron is Situated on 
the K-shell. The Separate chapters of this 


S work denl with 
the edge of the band of y-absorption, the combination 


seuttering and the absorption at the frequency of plasma 
vibrations. The results found in these investigationn 4re 
discussed afterwards. The nechanisn investigated for the 
excitation of the Plasmons in the absorption of y-quanta 
is very effective. The authors also deternine in Which way 
this process can influence the structure of the absorption 
linit. The combination scattering is also sufficiently 
effective, Therefore the appearance of lonz-wave Satellites 
can be ovserved in the reflected (dispersed) light. The 
division of plasma vibrations into optically active and 


done at randon and only 
ocesses fron each other, 
Besides these investigated optical effects which are con- 
nected with the excitation of the plasmon also other 

Processes can occur, e. ». the radiation of 2 y-quantun at 


the transition n'g—>n"s, All processes investigated are, 


Card 2/3 in principle, algo Possible when 2 Second electron takes 


APPROVED FOR RELEASE: 


aie ede cre caees ca earch a 


"APPROVED FOR RELEASE: 06/13/2000 in anaes 


TEE Dessay BETES Mase Re aS ee 
PVE west elf 


On ROVGRSTE UBER) QSSGSEEE as OS RTS 


Sone Optical Effects of Plasma Vibrations in a Solid Rod; ye en2) 54 


Part in them in Stead of the Plasmon. There are & 
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AUTHOR: Sunberiy Ye be SOV; 56-34-5-11/64 


TITLE: Tae Collective Vibrations of Electrons in a Crystal (Kollekt- 
ivnyye kolebaniya elektronoy y kristalle) 


PERIODICAL: Zhurnal eksperinental 'noy i teoreticheskoy fiziki, 1958 
Vol. 34, Nr 5. pp, 1125-1137 (UssR) 


ABSTRACT: The problem consists in the investigation of all the 
electrons of the crystal (including the ion surplus) from a 
uniform point of view. The theory itself must make it Possible 
te calculate the share of the electrons participating in the 
Plasnon. This paper investicates this problem( though in a very 
crude manner) corresponding to the Crudeness of the approximation 
of the collective vibrations. In the case of an inhomogeneous 
density it is possible to cive the kinetic equation for the 
distribution function f(¥, PB, t) of the electrons. It is possi- 
ble to use a previously given quantum kinetic equation. In the 
case of a slowly changing field of nuclei it ig Possible to 
use the classica) approximation. The author also gives a 
transition fron the distribution in & multidimensional Space to 
aone-particle approximation that is equivalent to the Hartree- 

Card 1/3 approximation. It ig Possible to pass from the kinetic equation 
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for flr op, 4) to the “quasihydrodynamic approximation". A 
system of equations ig obtained for the first moments 

frsabe Q: (¥,t), Jftypiae, ferpgrna®? eee 

of the unknown distribution and the following moments (of higher 
orders) are neglected. In the case of electrons in a erystal 

a linear homogeneous system of equations ig obtained. with 
coefficients which correspond to a periodical lattice. The . 
next part of thig Paper deals with the hydrodynamic approxima- 
tion. By solving the hydrodynamic equations for an election ° 
6&8 with Coulomb forces (giving a collective interaction) it 
is possible to take into account the collisions and the ther- 
mal motion in the member dp/e, where p denotes the pressure. 


If the system of the solutions for the crystal is known, the 
variation of the state that ia caused by the influence of the 
external field may be calculate! with the usual method. In the 
next part of the paper the interaction with the light ig 
calculated, Already for lengths that are by far smaller than 
W37d—~wefasvi/k, the absorption will be a total one. Therefore 
the light wave ig transformed very fast, already on the sgur- 
Carl 2/3 face of the ryyten. into transverse Plasmon wave. The prin- 
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cipal component of thig Wave is a dipol vibration paralle) 
to the electrical field. The author Calculates and fives 
formulae for the excitation of a fast charged particle. At 


& and use. 
ns and D. G. g ror the results of hig 
Calculations. There are 4 f eferences, 9 of which 
4re Soviet. 
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revision) 
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and Feynberg, Ye. L. 
smic ray variations 
deziya, no. 4, 1961, 68 


n, luchey pod zemley, no 
oscow, AN SSSR, 1959, 49-57) 


Dorman, L, I., 


Some problems in the theory of co 


Referativnyy ghurnal, Astronomiya 1 Geo 
abstract 4508 (V sb. “Variatsii kosmio 
urovne morya iv stratosfere”. no. l, M 
The authors discuss various mechanisms for temporary modulation of 
tio origin during magnetic storms, in partioular 

tational capture 


eocentrical model which assumes gravi 


Loud by the Earth meets serious difficulties, since 
uxes move with speeds of 1,000 km/sec 

8 gravitational field, The 
cosmic rays during magnet~- 
4o fields 


Parker's & 
annot be captured by J 
developed in which intensity drops of 


4ated with scattering of cosmic: rays 


Three types of the 0 
a caused by the type of Earth 


capture by th 


puscular flows. 
lained, Tnese differences ar 


tized corpusculer flow: 1) 
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between the flow axis and the lagging side edge (sharp drop during several hours 
followed by the smooth slow recovery during several days; 2). capture by the 
forward front, but between its axis and the advancing side edge (very rapid drop 
passing over into a smoother reduction of intensity followed by the gradual slow 
recovery of intenai y up to initial level; 3) capture by the side edge of the 
flow (smooth drop o. intensity and almost just as smooth recovery). Profiles of 
the first and secone. type must be induced by storms with sudden commencement, 
the third type by storms with gradual commencement, The authors also discuss 
the question on the possible "aftereffect" of magnetic storms on cosmic rays, 

It is supposed that it can be associated with an escape of magnetic field force 
lines from the flow and their closure in the interplanetary medium, Therefore, 
even after leaving the flow by the Earth (with termination of a nagnetic storm), 
it will still stay for some time within the magnetic field. There are 15 


references. 
L, Dorman 
\ 
[Abstractor's note: Complete translation] | 
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AUTHOR: —aaimberg Ye... Doctor of Physico-Mathe- 
Matica clences, Professor 

TITLE: The Vavilov-Cherenkoy Effect (Effekt Vavi- 
lova-Cherenkoya) 

PERIODICAL: Nauka i zhizn', 1959, Nr ey p 9217 (USSR) 

ABSTRACT. The article deals in popular form with the 


intrinsic nature of the Vavi lov~Cherenkoy 
effect, the history of the discovery and the 
SCientifie elaboration Of this Phenomenon, 
The Phenomenon Was discovered and elaborated 
in the Fizicheskiy institut imeni P.N. Lebe— 
deva Akademii nauk SSSR (Institute of Physics 
imeni P.y, Lebedev of the AS USSR). In the 
early thirties, S.I. Vaviloy and the young 
aspirant P.aA, Cherenkoy began the study of 


action of radium gamma Tays. The theory of 
Card 1,6 this Phenoneron was elaborated in 1937 by two 


ae 
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Collaborators of Vavilov, I.%, Tamm and I.M, 

Frank, who Supplied a reliable mathematical 
foundation, to make the various observations 

fit for practical use, The essence of the 
explanation Biven by I. Ye. Tamm and I.M. Prank 

can be reduced to the Simple fact that the 

Speed of the electrons in the Cherenkoy ex- : 
Periments was So high that it exceeded the 

speed of light in the medium selected for 

the experiments. The theory of these scien- 


retical elaboration have proved useful for a 
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number of practical application 

"Cherenkov counters" deserve me They 
are intended for the arged 
Particles capable of through thick 


layers of plexiglass, 
The radiat 


is picked up b 
corded by the counter, 
ter in some Tesvects th as-discharge 
counters. The discover eful for 
the determination of the speed of a particle. 
The deterni peed is based on the 
he light radiation, 
proved particularly useful in the 
measuring of the Speed of protons accelerated 
by powerful accelerators, It helped to dis- 
. yover the antiproton, [f the brightness of the 
Card 3/6 Vavilov-Cherenkoy radiation is proportionate 
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to the Square of the Charge of a 
ticle, it is Possible, if the lig 
"sorted" according to thei- inten 
termine the amount of the ch 


Sphere is ba 
Stallation t 


cosmic rays = 
protons . 
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recorded by a system of many gas-discharge 
counters. Now it is know that in the air 
all these particles must emit the Cherenkov 
radiation. When a system of many photomulti- 
pliers equipped with light-gathering reflectors 
was used for the recording, it was revealed 
that the phenomenon of the "shower" is accom- 
panied by a weak yet notice- 
able light "burst". This observation was use~ 
ful for the further investigation of cosmic 
rays. - The 1958 Nobel prize in physics was 
awarded to the Doctor of Physico-Mathematical 
Sciences, Professor Pavel Alekseyevich Cheren- 
kov, the Academician Igor’ Yevgeryevich Tamm, 
and the associate member of the AS USSR, Il'ya 
Mikhaylovich Frank, for "the discovery and 
theoretical explanation of the Cherenkov ef- 
fect". In 1946, the now deceased S.I. Vali- 
Card 5/6 tov, P.A. Cherenkov, I.¥e.Tamm and I.M. Frank 
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were awarded the First Class Stalin Prize, - 
There are 4 sketches and 3 sets of diagrams. 
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AUTHORS; _ Petrovskiy, A. D., r 
TUPLE: Approximate Boundary Conditions tn the Theory of 
Radlo-Wave Propayation Alon. the Surface or t 


PERIODICAL: Radiotekhnika 1 elektrouiis, iybo, Yol a, Nr 3 
pp 385-338 (USSR) 


ABSTRACT: M. A. Leontovich developed approximate boundary 
conditions for the case or bulk complex dielectric 
permeabllity ov the esrih 


» 3 
ie l= | & | Ani [5 (f) 


This equation Ls transtormed Lenorine the wave passing 
through the earth, Bat takting into consideration waves 
eliding alons the boundary, and those railing under 
an anzle off incidence 
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ay 
ftods further assumed that cos" Ufis a slowly varylnys 
Lema which, within limits of the main zone, can be: 


considered constant. Por the tLeld of a souree 
located on the boundary plane a0 -~ Of The problem 


at hand ls an investigation ot’ the possibliity of 
formulating for any value ot’ . a homogeneous boundary — 
condition, which would not «.:itain the field in the 
earth and would, thererore, ies studyirys wave 
propagation Ln upace above the earth and, from these 
results, determining the field in the ground. This 
conditlon differs trom Ey. (2) by the substitution 

of 

= (4) 
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195) 
of Hadlo-Wave Propagation Along the Surface SOV/169-5-3-5/26 
of the Earth 


There are one figure; and 6 rererences, 4 Soviet, 
1 U.S. and 1 German. The U.S. reference is © 
A. Hufford, Quart. J. Appi. Math, 9, 4, 391 (1952) 


SUBMITTED: 
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AUTHOR: Feynberg, Ye. Lo 8/053/60/070/02/007/016 
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TITLE: Multiple Production in Collisions 7 Particles With Ultrahigh 
Energies 


PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Vol 70, Nr 2, pp 333-350 (USSR) 


ABSTRACT: The present article is a revised reproduction of a lecture de- 
livered at the Moscow Conference on Cosmic Radiation and at 
the Kiyev Conference on High Energy Physics July 1959). In | 
the introduction the author describes the problems arising in 
the theoretical description of processes developing in spatial 
regions whose diameter is essentially smaller than 107 cm, | 
as well as the possibilities open to the theory. Particular | 
account is taken in this connection of the hydrodynamic theory i 
of Heisenberg - Landau, which also forms the subject of the | 
present article. This theory is based on the following assump- 
tions: Our conceptions of the space = time continuum are valid 
&lso in the case of an arbitrarily snall scale; 2) In the produc~ 
tion of a large number of particles, the system may be consider- 
ed to be quasi-classical; and 3) interaction is so strong that 
in particle collisions the entire or nearly the entire momentum 


is transferred. It was the aim of the present article to a cer- 
Card 1/3 tain degree to supplement the comprehensive theoretical 1) 
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ABSTRACT: The author suggests that if quarks are present in cosmic rays they my 
be "cold" relic quarks (with temperature 3 - 4K) remaining rom the first stages 
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media. Theix number is assumed to be Q ~ 107142 per baryon. Estimates are pre- 
sented of the possible number and energy of such quarks under several assumptionna 
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The analysis shows that it is reasonable to expect the primary flux of cosmic raya 
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